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American University of Beirut, Crop Production
and Protection Department, 850 Third Avenue, New York,
N.Y., 10022, U.S.A.

Beans (Phaseolus vulgaris) are regarded as a susceptible crop to
suboptimal temperatures. In temperate regions of the world, low
temperature is a 1limiting factor for bean production at
establishment when beans are planted early during the growing
season to maximize the use of the available growing period.

Two experiments were conducted to study genotypic variation in
common bean cultivars/lines to low temperature stress. The first
experiment was carried out to test the germination response of 14
different cultivars/lines under 4 constant (8, 10, 12, or 18 C) and
3 alternating suboptimal temperatures (10/8, 12/8, or 18/8 C) in
petri dishes. At constant 1low temperatures, the greatest
differences between phenotypes occurred at 8 C, based on %
germination, but at 12 C, based on germination rate. Significant
positive correlation (r = 0.74 - 0.98) between germination rate and
% were observed in screening for cold-tolerant germplasm at 8, 10,
12, 10/8, 12/8 and 18/8 C. Phenotypes that germinated best at 8 C
were ‘Volare’, ‘Great Northern (G.N.) Tara’, ‘G.N. Belneb #1’,
‘\G.N. Spinel’, and ‘San Cristobal’(Table 1). Germination of
\Pinto-UI-111’ and ‘Canadian Wonder’ increased greatly when
temperatures were increased by 2 to 4 C for 2 hr per 24 hr,
compared to a constant 8 C, whereas, germination of ‘G.N. Spinel’
and ‘G.N. Belneb # 1’ was reduced. This revealed that alternating
low temperature identified additional cold-tolerant phenotypes,
which may be a more suitable technique for selecting germplasm with
satisfactory germination at 1low temperature for use in the
Mediterranean region. Tetrazolium tests showed variation in seed
viability of the nongerminated seeds when imbibed at suboptimal
temperatures for 14 days among bean phenotypes (Table 2).
‘Michigan 84100’, ‘Canadian Wonder’, and M-9037 showed high percent
seed viability at low temperatures. Indicating the importance for
the breeder to include a viability test in future screening for
cold-tolerant cultivars to select genotypes with seeds that remain
viable until the germination medium is warm enough and does not rot
and die at suboptimal temperature.

In the second experiment, protein extraction from seedlings exposed
to low temperature were analyzed using electrophoretic techniques
to evaluate four cold-tolerant and three cold-sensitive
cultivars/lines (selected based on performance in the seed
evaluation part). Seeds were germinated at 18 C constant for 96
hr, or for 48 hr followed by 2 or 8 C for 48 hr. ‘Volare’, ‘G.N.
Tara’, ‘Pinto-UI-111’, and ‘Canadian Wonder’ showed increase in
polypeptide patterns having molecular weight of about 66 KDa and
above, moreover, ‘G.N. Tara’ and ‘Canadian Wonder’ showed increase
in polypeptide bands of lower molecular weight of about 33 KDa.
While Alubia-33-1, ‘Michigan 84100’, and BAT-1225 showed no changes
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Table 1. Percent gereination of 14 bean cultivars/lines after 14 deys at comstant or alternating smbopiimal temperatnres.

TENPERATORES (C)

CORSTAR? ALTERRATIRG ®

Prepotypes ~ ----- S e

8 10 1 18 10/8 12/8 18/
Volare 35.0a7{ab)* 50.0abc¢ () §8.5ab (a) 95.0ab (ab) 100.0a {a) 160.02 {a) 95,720 {a3)
G.5. fara §5.02 (ab) 81, 7abed (b) 82.3abe (ak) %5.7ab (a) 9172 (ab) 88.3bed(2b) §2.2ab {a)
G.R. Belned §1  85.02 (b) §5.02b (b} 85.0c (k) 93.3abc(ab) g6.7¢ {c) 81.3cde(d) 1.6 (2
6., Spinel 18,32 (be) .3cd (b 86.7bc {ab) §1.7abc{ab) 10.0bc {c) §8.30g (c) 106.02 (a)
Sag Cristobal .3 (c) §1,Tabe {b) 38.5ab {ab) 98.32b {ab) 98,32 (ab) 100.0a (a) §8.3z2b (a2
Kichigan 84100  46.7b (b} 10.0fg (bc) £330 {be) 83.3c (2} 2.3e (be) 318.3hi (be! 1.3 {2
Blanco 8.7 (c) 88.2de (b) 93.3bc {a) 36.7ab (a} 6.1 {c) §5.0¢ (b) 83, 2abela}
Pinto-01-111 5,00 {b) .72 {a) 92,0abe {a) 109,00 (a) 91.7a (a) 96.7ab {a) 162,32 (a)
Caradian Wonder  40.0be {c) 95,02k {2} %6.Tabe {a] 160.00 (a) 18,3 {b) 93.3abc{a) 10782 (a)
3AT-1225 21, Thed(e) 31, Tabe {a) 160.00  {al 98.3ab (a} 133 (¢ 13.3efg(b) 31 labe!a)
BAC-99 20.0cd (e} 80.Cbed (bc) 95, 0abe (abj §6.7ab (a) 8.3 (d} 18.3def(c) g.3c (abe:
K-9031 8.3 (c) 1.7 {b) §8.0¢ (1) 86.7bc (a) 8.7 {c) .7 (b) 3. 76c (a)
Janaica Red 6.7 {c} 78.7cd {b) 98,320 (a) 180,02 (a} 1.7 (¢} 39.Gabe(a) 91.75¢ {a}
Alchia-33-1 L3 (gl $L7g e 6170 (c} 100.02 {a) 8.7 (f) .30 (d) 1.4 (b
c.v. (%) 287 i} .0 8.5 11,5 8.0 I
t Twelve hoars per day at each tewperature.
Y Phenotypes are compared within each temperature by LSD at P ¢ 0.05. MNeams with the sawe letter within colusns are mot sigeificanily 4ifferent.
t tegperature are corpared within each pheactypes by 1SD at 2 ¢ (.0F, Neaas witd the same letier withiz rows are not sigaificantiy different.
rable 0. Dercent wiahility ¢ of the noagereizaied seeds of & bean cultivars/lizes after 4 days at cozstant cr 2liernating suboptimel tzeparaiures

CORSTAR? ALTIRRATING ¥

Phenotypes mmmmemmmemmoooocuesmseocaoae-

8 10 il 18 18/8 /3 18/8
Vichigan 84100 n 82 2% t1 i L) t
Blace 50 &3 ¢ ¢ 9 180 ¢
Piato-I-111 - d ' ¢ : ¢ N ¢
fazadian Wonder n £ ¢ t t L4 t
BAT-1225 0 t t t 7 ¢ $
BAC-39 11 t * ¥ 13 t ¢
K-8037 100 3 8§ ¢ 16l 129 ¥
Jaraica Red 0 t t t § t t
Alubia-33-1 0 20 7 ¢ 2 59 L

t Tetrazolinm test vas used o detereize the viability of reagerminaizd seeds, which were cat in haif 20d soaked overaighi iz 4ol cf 0.1 32,
3, S-tripheryl tetrazolive chloride ai 36 3.

¥ Teelve hours per day ai each tempsrature,

%z fo tetraroling test was cozdncted, perceniage gersination ) B 1,

in polypeptide patterns if compared to the control (96 hr at 18 q in
the dark). Suggesting the importance of using the electrophoretic
technique as a method of selecting for cold-tolerant genotypes.




